1. Introduction {#sec1}
===============

This review aims to evaluate the composition of many inositol-based products currently used for treating Polycystic Ovary Syndrome (PCOS). Those product compositions were examined in light of the scientific evidence thus far available, and we focused our analysis on the therapeutic rationale for utilizing such compounds.

A careful MEDLINE search was conducted to identify the most significant studies on inositols used to treat women with PCOS. Furthermore, an examination of the dietary supplement market was targeted towards identifying the different products containing myo-inositol (MI) and D-chiro-inositol (DCI) alone vs. MI plus DCI along with other significant molecules used in said PCOS patients.

Important organs such as the brain need high MI concentrations (10- to 15-fold the values detected in peripheral blood) \[[@B1]\]. Also, the ovary uses high levels of MI to efficiently carry out its physiological activities \[[@B2]\].

MI can be transformed into DCI by a specific NAD/NADH-dependent epimerase, which is unidirectional and is stimulated by insulin \[[@B3], [@B4]\]. Endogenous production of both inositol isomers varies depending on the needs of the specific target tissue \[[@B5]\]; as an example, in normal women, the plasma ratio of MI to DCI is 40 : 1 \[[@B6]\], while in ovarian follicular fluid the ratio is close to 100 : 1 \[[@B7]\].

2. Inositols and the Therapeutic Target of PCOS {#sec2}
===============================================

The research world demands a rationale for the necessary justification to carry out any scientific study, and the therapeutic rationale underlying the use of inositols in PCOS derives from their activities as insulin sensitizing molecules and their beneficial effects on metabolism \[[@B5], [@B8]--[@B10]\]. We highlight herein the two specific inositol stereoisomers, MI and DCI, as they both function as insulin second messengers and mediate different actions of insulin. MI is converted to an inositolphosphoglycan (IPG) insulin second messenger (MI-IPG) involved in cellular glucose uptake, whereas DCI is converted to an IPG insulin second messenger (DCI-IPG) involved in glycogen synthesis \[[@B11]\]. At the ovarian level, however, it has been shown that an MI-based second messenger is involved in both glucose uptake and FSH signaling, whereas a DCI-based second messenger is devoted to insulin-mediated androgen production. Previous studies performed by Cheang and his team \[[@B12]\] provided evidence that the impairment in insulin signaling in PCOS could be the result of a defect in the IPG insulin second messenger pathway, consistent with the insulinomimetic role of IPGs in activating enzymes that control glucose metabolism. In women with PCOS, a deficiency of IPGs in tissues, or altered metabolism of inositols to IPG mediators, could play a role in inducing insulin resistance \[[@B13]\]. The first controlled clinical trial of inositols in PCOS was published in 1999. In that study, 1200 mg of DCI vs. placebo, given orally once a day for 6--8 weeks to 44 obese PCOS women, improved insulin sensitivity and decreased circulating free testosterone levels, whereas there was no effect of placebo. DCI administration also resulted in ovulation in 19 of 22 women (86%), whereas only 6 of 22 women (27%) ovulated in the placebo group \[[@B14]\]. In 1998, before the study publication, Insmed Pharmaceuticals had obtained a US patent claiming the effectiveness of DCI in the treatment of PCOS and, in 2002, a follow-up study was performed by the same group in lean women with PCOS \[[@B15]\]. Again, and in agreement with the earlier study \[[@B14]\], the administration of DCI was associated with improved insulin sensitivity, a reduction in circulating free testosterone, and increased frequency of ovulation \[[@B15]\]. Insmed Pharmaceuticals subsequently embarked on a large multicenter placebo-controlled trial of DCI in women with PCOS using a dose of DCI twice as high as ever previously used (i.e., 2400 mg).

However, the results were never published and were very surprising and disappointing. The higher dose of DCI failed to reproduce the outcomes of the two previous studies \[[@B14], [@B15]\] in terms of improving ovulatory frequency. The lack of efficacy in the latter trial was attributed to the higher dose of DCI administered. Consequently, the company gave up proceeding with the use of DCI in clinical trials on PCOS.

Previous studies had highlighted the pivotal role of MI administration for enhancing the success of in vitro human fertilization (IVF) \[[@B16]\]. It was also reported that follicular fluid (FF) volume and its content of MI were significantly higher in follicles containing mature and subsequently fertilized oocytes compared with follicles with immature and oocytes retrieved but unfertilized. Furthermore, the levels of MI in FF were positively correlated with embryo quality \[[@B17]\].

In 2007, a randomized controlled trial (RCT) was carried out with MI in 30 PCOS women undergoing ICSI; patients were administered 4 g MI daily starting from the day of Gonadotropin Releasing Hormone (GnRH) administration. Treated patients, compared with controls, obtained an increased frequency of spontaneous menstrual cycles, and this finding suggested that MI may be useful in the treatment of infertility in PCOS \[[@B18]\]. Several follow-up studies supported these findings and the idea that MI exerts beneficial effects on ovulation and oocyte quality \[[@B19]--[@B22]\]. Of note, MI administration to women with PCOS undergoing IVF was associated with a reduction in the total quantity of recombinant FSH (rFSH) administered and the number of days of stimulation \[[@B23]\]. These evidences demonstrate that MI improves FSH sensitivity, lending further support to the idea that MI administration beneficially affects ovarian function and oocyte development. Unfer and coworkers conducted a comparative study of the effects of administration of MI versus DCI on oocyte quality in PCOS patients. They reported that the number of mature oocytes was significantly higher, with a parallel diminution in the number of immature oocytes, in the MI group compared to the DCI group, even though the total number of oocytes retrieved did not differ between the two treatment groups \[[@B24]\]. A potential explanation for this phenomenon is the tissue-specific nature of insulin resistance in women with PCOS. Indeed, although muscle and liver are insulin resistant in women with PCOS, the ovaries retain normal insulin sensitivity, highlighting the tissue-specificity of insulin resistance in PCOS. This is the so-called "DCI paradox" in the ovary \[[@B25]\], proposed by Unfer and coworkers. In fact, the epimerase enzyme converts MI to DCI in the ovary, and ovarian epimerase is stimulated by insulin. Unfer et al. suggested that, in women with PCOS, hyperinsulinemia likely stimulates epimerase activity in the ovary, resulting in an overproduction of DCI and a concomitant depletion of MI. The authors postulated that the resulting deficiency of MI could be responsible for the poor oocyte quality and the impairment of the FSH signaling. Clearly, DCI supplementation would be ineffective (if not harmful) in such women as they already have high levels of this molecule in the ovary.

3. A Long Clinical Experience of MI/DCI Ratio in the Treatment of PCOS {#sec3}
======================================================================

During the past several years, starting from the finding that the plasma MI/DCI ratio in normal women is approximately 40 : 1, several clinical studies tested this ratio and found that it obtains the best effect to induce ovulation in PCOS patients. The authors found that although MI allows us to achieve satisfactory results, the 40 : 1 ratio improves this performance. It was suggested that the cooperation between the two stereoisomers can induce two important effects: (1) a DCI-mediated improvement of insulin sensitivity in liver and muscle with a consequent reduction in circulating insulin and (2) the reestablishment of MI levels in the ovary, resulting in the restoration of FSH sensitivity and in a better oocyte quality.

A recent meta-analysis \[[@B26]\] evaluated the efficacy of treatments with MI, alone or combined with DCI (40 : 1 ratio of MI : DCI) for 12--24 weeks, in nine RCTs comprising 247 cases and 249 controls \[[@B19], [@B20], [@B22], [@B27]--[@B32]\]. The authors took into consideration fasting insulin concentrations as a primary outcome, with HOMA index, testosterone, androstenedione, and sex hormone-binding globulin (SHBG) plasma levels as secondary. Significant reductions in fasting insulin (standardized mean difference = −1.021 *μ*U/mL, 95% CI: −1.791 to −0.251, *P*=0.009) and HOMA index (standardized mean difference = −0.585, 95% CI: −1.145 to −0.025, *P*=0.041) were found after inositol supplementation. The meta-analysis clearly demonstrated the efficacy of the therapy. In particular, a slight trend toward testosterone decrease was observed with respect to controls, whereas androstenedione levels remained unchanged. Finally, MI was able to significantly increase SHBG levels only after at least 24 weeks of administration (standardized mean difference = 0.425 nmol/L, 95% CI: 0.050--0.801, *P*=0.026). This evidence strongly suggests that the findings on the primary outcome are conclusive. Concerning the androgenic hormones, the different effects obtained on androstenedione and testosterone levels should be investigated more in depth by dedicated studies. The authors recommended avoiding exclusive DCI supplementation for three reasons: (a) high doses of DCI/day are detrimental for ovaries and oocyte maturation (see additional data below); (b) epimerase works in a unidirectional fashion; consequently, DCI cannot be reconverted into MI and therefore the action of the latter is lost; (c) MI and MI-IPG deficiencies are correlated with many insulin resistance conditions. In conclusion, the meta-analysis gave new and strong support to the supplementation of MI to improve the metabolic profile of PCOS patients.

Another systematic review and meta-analysis \[[@B33]\] confirmed the efficacy of myo-inositol alone or in combination with DCI in PCOS women. Those authors highlighted that various studies demonstrated the role of DCI at low dosage to increase insulin sensitivity and ovulation regularity and to reduce the levels of lipid biomarkers and serum androgen.

4. Latest Studies {#sec4}
=================

Some recent preclinical and clinical studies have allowed a more complete picture concerning the different efficacies of the various ratios between MI and DCI in PCOS women.

A preclinical study \[[@B34]\] was recently carried out in a PCOS animal model. Female mice, subjected to continuous light for 10 weeks, developed an androgenic‐like phenotype of their ovaries as we find in PCOS women. The study provided the first experimental evidence that the efficacy exerted by various MI/DCI ratios (5 : 1, 20 : 1, 40 : 1, and 80 : 1) changes, supporting the metabolic link between the two stereoisomers, specifically for PCOS. The daily treatment of mice with 420 mg/kg MI/DCI in a 40 : 1 molar ratio allowed investigators to obtain a rapid and almost full recovery from PCOS signs and symptoms. Since theca cell layer hypertrophy is a hallmark of PCOS and is strongly associated with an increased production of androgens \[[@B35]\], it is noteworthy that the ovaries from treated mice recovered normal histological features with a reduced ratio between theca and granulosa cell layer thickness (TGR). This means that the androgenic phenotype was efficaciously reversed. The other MI/DCI ratios were less effective or even exerted negative effects on the clinical pathological conditions (obviously, the total amount of inositols administered was the same). In particular, the formulation with high DCI content demonstrated to be unfavorable with worsening PCOS features.

Moreover, a 2019 published clinical trial \[[@B36]\] was performed to directly compare the efficacy of seven different ratios between MI and DCI in PCOS therapy. Fifty-six patients (8 for each group) were treated orally using the following formulations: DCI alone and in 1 : 3.5, 2.5 : 1, 5 : 1, 20 : 1, 40 : 1, and 80 : 1 MI/DCI ratios. They received 2 g of inositols twice a day for 3 months. The primary outcome was ovulation, and the secondary outcomes included the improvement of FSH, LH, sex hormone-binding globulin (SHBG), 17-beta-estradiol (E2), free testosterone, and basal and postprandial insulin levels, as well as HOMA index, BMI, and menses. The authors found that the 40 : 1 MI/DCI ratio was the best for PCOS therapy directed at restoring ovulation and normalizing important parameters (progesterone, LH, SHBG, estradiol, and testosterone) in those patients. These results were significant. The other formulations were less effective. In particular, a decreased activity was observed when the 40 : 1 ratio was modified in favor of DCI. Clearly, these findings completely agree with the preclinical study of PCOS mice.

5. Two Explanations {#sec5}
===================

The concerning decrease in efficacy found in PCOS treatment when patients were administered high doses of DCI may be explained by examining some biological mechanisms. Here, we discuss two key points for the reader, both useful in understanding this phenomenon. The first one concerns the biological local effect of DCI on blastocyst quality, while the second is related to the pharmacokinetics of MI administered alone vs. being with DCI vs. being with other substances.

5.1. Blastocyst Quality {#sec5.1}
-----------------------

A published study successfully related the concentrations of MI and DCI in follicular fluid (FF) to the quality of blastocysts. That was the first time that the concentrations of MI and DCI in FF were directly correlated with blastocyst quality. It demonstrated that DCI concentrations above the MI/DCI limit ratio of 70 : 1 in follicular fluid decreased blastocyst quality \[[@B37]\]. The oocytes were taken from strictly healthy young women (egg donors) who were subjected to ovarian stimulation, whereas the sperm used for fertilization was given by the male partner of each couple undergoing IVF (all men were normospermic). Good quality blastocysts, classified by grades 4 and 3, were correlated with higher percentages of MI/DCI found in FF and with more satisfactory results in IVF compared to blastocysts assessed to be of poor quality, classified by grades 2 and 1. FF specimens were allocated into two groups correlated with grades 4 + 3 and grades 2 + 1 blastocysts, respectively. Data analysis determined that the good quality threshold related to the ratio between MI and DCI in FF is basically very close to or higher than 70 : 1 (and up to 100 : 1). The reduction of the ratio under this value was shown to exert negative consequences on blastocyst quality, assessed as grades 2 and 1 blastocysts. In conclusion, a higher MI/DCI ratio in FF correlated positively with good quality blastocysts, therefore constituting a promising parameter for the success of embryo implantation and pregnancy in IVF patients undergoing intracytoplasmic sperm injection (ICSI).

This event is explainable since the DCI-IPG second messenger serves as the signal transduction system for the stimulation---due to insulin---of human testosterone biosynthesis in theca cells \[[@B38]\]. This condition agrees with the higher amounts of testosterone that may be found in PCOS women in comparison with healthy subjects. As pointed out by Harwood and coworkers \[[@B39]\], in contrast to healthy women in whom androgens are produced equally from both the adrenal glands and the ovaries \[[@B40]\], in women with PCOS the ovaries are usually the major source of androgens \[[@B41]\]. Increased androgen levels decrease the liver production of sex hormone-binding globulin (SHBG) \[[@B42]\], the major circulating protein that binds testosterone, thus increasing free (biologically active) testosterone levels. These hormonal abnormalities might be related in part to obesity \[[@B43]\]. Recent evidence regarding DCI effects on aromatase is of great importance and adds a new piece to the mosaic of our knowledge. Sacchi and coworkers \[[@B44]\] stimulated primary cultures of human granulosa cells (hGCs) by insulin and tested the aromatase CYP19A1 gene expression by Real-Time PCR to find out whether DCI, after 24 h incubation, inhibited the insulin effect. They used four concentrations of DCI, namely, 1, 5, 10, and 20 nM: the first one was totally ineffective, 5 nM exerted a barely visible inhibitory activity, whereas 10 and 20 nM achieved a significant inhibitory effect that became greater with increasing DCI concentrations (slightly more than 50% reduction with 20 nM DCI). Therefore, DCI seems to decrease aromatase gene (CYP19A1) expression in a dose-dependent manner \[[@B44]\]. Aromatase is an enzyme involved in the transformation of androgens to estrogens; hence the inhibition of its activity ends up causing an increase in the levels of testosterone and other androgens. These observations induce one to think that DCI excess in the ovary stimulates ovarian androgen production and can help to explain the worsening of oocyte and blastocyst quality observed with high DCI levels \[[@B37]\].

5.2. MI and DCI Pharmacokinetics {#sec5.2}
--------------------------------

A very recent study \[[@B45]\] evaluated the changes in the PK profile of MI absorption in humans when administered combined with DCI or with glucose transporter inhibitors, as compared to MI alone. Fasting 18 healthy volunteers received a single oral dose of MI (6 g); after seven days, the same subjects were administered MI (6 g) and DCI (1 g) together, and they were treated again after one week with MI (6 g) plus 25.5 mg phlorizin, 1.7 mg quercetin, 46.7 mg chlorogenic acid, 1193.1 mg sorbitol, 260.7 mg maltodextrin, and 42.7 mg sucralose. This study demonstrated that the absorption of MI decreases when administered with DCI, showing a reduction of the AUC 0--540 of 19.1% and a reduction of 22.3% of the *C*~max~. Although the absorption of MI can occur by a diffusion process at high MI concentrations, the uptake of inositols by cells is primarily carried out by a complex system of transporters (SMIT1, SMIT2, and HMIT) which mediate an active transport of inositols \[[@B46]\]. These MI transporters have different tissue distributions within the human body. So far only SMIT2 was identified in the small intestine \[[@B47]\]; therefore it is reputed to be the only one involved in MI intestinal absorption. Based on the data analysis of their study, the authors speculated about an inhibitory effect of DCI on MI absorption in humans. SMIT2 transports MI with an average *K*~m~ of 120--150 *μ*M (spanning between 67 and 283 *μ*M), which is consistent with MI human plasma concentration having a mean value of 32.5 ± 1.5 *μ*M, with a range of 26.8--43.0 *μ*M \[[@B48]\]. Conversely, although DCI is transported with an average *K*~m~ of 110--130 *μ*M (similar to that of MI), the average plasma level of DCI is less than 100 nM \[[@B46]\]. Therefore, DCI transport usually represents a minor physiological activity of SMIT2 due to the low concentration of DCI as compared to MI. Nevertheless, when DCI is administered at a high dosage and achieves higher concentrations it is able to compete with MI. This mechanism may explain the reason why administration of DCI in high dosage seems to be able to interfere with and inhibit the intestinal transport of MI as reported in this study \[[@B45]\], and this fact should be carefully considered when it becomes necessary to achieve the correct dietary supplementation of inositols.

An even greater effect in decreasing MI intestinal absorption was found when the healthy volunteers took MI plus phlorizin with the other compounds. The likely main effect was due to phlorizin, an inhibitor of glucose transport that acts as a nontransported competitive inhibitor of sodium-coupled sugar cotransporters. For this reason, it is used in the treatment of diabetes and obesity because of its induction of renal glycosuria and the blockage of intestinal glucose absorption \[[@B49]\]. Phlorizin provides hypoglycemic activity in humans and improves glucose metabolism. Like SGLT1, the glucose transporter of the small intestine, SMIT2, is sensitive to phlorizin, which acts as a potent inhibitor at an average Ki of 15 ± 6 *μ*M \[[@B46]\]. These data may explain in part the decrease of MI absorption (AUC 0--540 is 31.8% less and *C*~max~ 41.1%). In addition, we can conjecture that the additional presence of nonnegligible amounts of sorbitol, maltodextrin, and sucralose acts as inhibitors, albeit weak, for the passage through SMIT2 (which is much more specific for inositols). In this way, the reduction of MI absorption due to phlorizin is further increased, resulting in an even lower plasma concentration in contrast to the administration of MI alone. These findings provide important information for PCOS therapy and are a warning to avoid the concomitant administration of MI with sugar absorption inhibitors and with sugars, since all of these compounds negatively alter MI pharmacokinetics in the human body.

At the end of this paragraph, we would like to briefly mention two studies with alpha-lactalbumin and MI. This formulation was tested since alpha-lactalbumin increases the intestinal absorption of molecules such as MI. In addition, it exerts an anti-inflammatory activity that is beneficial in PCOS. The first study demonstrated, both in vivo and in vitro, that alpha-lactalbumin significantly improves MI intestinal absorption and bioavailability \[[@B50]\]. In the second study, PCOS women, who were nonresponsive (inositol-resistant patients) to MI alone, were given 2 g MI plus 50 mg alpha-lactalbumin, twice a day for three months \[[@B51]\]. Ovulation was the primary outcome, whereas some important laboratory parameters were secondary outcomes. At the end of the treatment, 86% patients ovulated, showing an increase of plasmatic MI levels and a significant improvement of total cholesterol, triglycerides, testosterone, free testosterone, dehydroepiandrosterone sulfate, and sex hormone-binding globulin (SHBG). Also, androstenedione decreased, although it was nonsignificant. Therefore, these studies provide meaningful results to sustain the use of alpha-lactalbumin in combination with MI.

6. The Situation of the Current Inositol Market for PCOS {#sec6}
========================================================

Given this overview of the scientific evidence thus far available regarding inositol pharmacokinetics and pharmacodynamics, we were astonished when we analyzed the current inositol market for the treatment of PCOS as we find a high number of combinations between MI and DCI, often in combination with other molecules (Tables [1](#tab1){ref-type="table"} and [2](#tab2){ref-type="table"}). In most of these cases, no therapeutic rationale or therapeutic target seems to have been taken into consideration. Aside from the 40 : 1 ratio, the other ratios are very imaginative and seem to have been randomly chosen. They are without scientific and therapeutic bases. Furthermore, the ratios with high concentrations of DCI strongly conflict with all of the unfavorable data demonstrated from the use of high therapeutic doses of DCI, and these data are well known. As previously shown, the 40 : 1 combination is well supported by many preclinical and clinical studies, while preclinical trials for the other ratios and combinations are either lacking or completely absent.

7. Comments on Studies with Other Ratios and Added Compounds {#sec7}
============================================================

The other MI : DCI ratios analyzed in some other clinical studies were 3.6 : 1, 5 : 1, and 10 : 1. Mendoza carried out two studies with the 3.6 : 1 ratio \[[@B52], [@B53]\] and Brusco studied only one at 5 : 1 \[[@B54]\], while Januszewski looked at 10 : 1 \[[@B55]\]. All of these ratios were without scientific justification and were derived from an outdated vision in connection with the initial use of DCI in PCOS (and later abandoned). The results cannot be properly evaluated as the number of patients was low and, above all, there has been no further evidence to support them, while the 40 : 1 ratio was confirmed by numerous studies and researches.

Concerning the "other substances" added to MI and DCI (or only to MI), few deserve to be taken into consideration since they mostly exert too generic activity and are not specifically focused on treating PCOS. In addition, the antioxidant activities of some added ingredients exert a weak downstream effect on the therapeutic target. Therefore, the addition of macro- and microelements, several vitamins, and other molecules, despite being possibly useful in some cases, basically appears to be a pure marketing maneuver and could even impair inositol absorption.

In our discussion of vitamins, we focus our attention on vitamin D since it can offer valuable adjunctive therapy for pregnancy if correctly administered \[[@B56]\] during the luteal phase (and not in the follicular phase) of the menstrual cycle.

A general comment must be made on the addition of vitamins belonging to the B complex. These vitamins are directed at reducing serum homocysteine levels, a well-known risk factor for cardiovascular diseases (CVD). One must consider that the normal content of folic acid (vitamin B9) found in many inositol PCOS supplements can prevent hyperhomocysteinemia. It may be deleterious to administer metformin to women with PCOS since metformin therapy has been associated with a significant reduction of vitamin B12 levels, particularly in overweight/obese and hyperinsulinemic patients \[[@B57]\]. Since the increase of homocysteine could be due to the decrease in its essential cofactors (folic acid and vitamin B12), we conclude that metformin may lead to hyperhomocysteinemia as an independent risk factor for CVD in patients with PCOS \[[@B57]\]. However, this is not the case with inositol administration in PCOS. Indeed, folic acid is sufficient, and the addition and the overload of B-complex vitamins become pharmacologically without meaning.

Although the inclusion of alpha-lactalbumin to MI has its therapeutic rationale, as shown before, the addition of alpha-lipoic acid to MI seems questionable since its presence is redundant in consideration of the composition of dietary supplements based on inositol. The normal daily dosage of 4 g MI plus DCI (40 : 1) can guarantee complete therapeutic coverage by means of a consistent and homogeneous formulation of inositols. Instead, in some products, the reduction of their dosage is balanced by the addition of alpha-lipoic acid \[[@B58], [@B59]\], used as an insulin sensitizer \[[@B60]\]. The therapeutic rationale for this combination, as well as its competitive advantage in the therapy of PCOS, seems to be totally lacking.

Finally, with regard to the product SelectSIEVE® containing phlorizin, chlorogenic acid, and quercetin, we remind the reader of the reduction of MI\'s intestinal absorption caused by these substances, as already previously highlighted \[[@B45]\].

8. Conclusions {#sec8}
==============

Preclinical and clinical studies support the 40 : 1 MI/DCI ratio as the best one for PCOS treatment directed at restoring ovulation in these patients. Furthermore, it was demonstrated that DCI activity is beneficial mainly in a specific ratio with MI, whereas the progressive increase in concentration of DCI causes the parallel loss of the beneficial effects at the reproductive level with concomitant blastocyst quality. Furthermore, DCI negatively interferes with MI absorption at the intestinal level. Therefore, the dietary supplementation of MI may require being modulated based on the combined formulation used; the association of MI with DCI or with inhibitors of sugar\'s intestinal absorption and/or sugars may require higher dosage of MI to match the reference dosage of MI alone, particularly when the objective is to achieve a specific MI plasma level. Last, but certainly not least, we cannot overlook the pivotal finding that D-chiro-inositol is an aromatase inhibitor with resultant increased androgens and thus harmful consequences in infertile (and especially already hyperandrogenic PCOS) woman. In consideration of this, it is quite surprising to see that available proposed treatments for PCOS also include high dosages of DCI and often seem to be chosen without consideration of the therapeutic rationale and target. Overall, apart from a very few cases, the enrichment of inositols, used for PCOS, with other bioactive molecules has proved to be excessive and redundant, devoid of any scientific meaning.
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###### 

List of different MI/DCI ratios used in the dietary supplements administered to PCOS patients.

  MI/DCI ratio   
  -------------- ------------
  1              0.4 : 1
  2              0.8 : 1
  3              3.6 : 1
  4              5 : 1
  5              7 : 1
  6              8 : 1
  7              9.5 : 1
  8              10 : 1
  9              19.4 : 1
  10             **40 : 1**
  11             66 : 1
  12             92 : 1
  13             104 : 1

###### 

Substances added to inositol in some dietary supplements for PCOS. They may be present alone or in combination with others on this list.

  -------------------------------------------------------------------------------------------------------------------------
  *Macroelements and microelements with relative dosages*
  Magnesium (80 mg)
  Chromium (50 *μ*g)
  Iron (14 mg)
  Manganese (2.5, 5, and 10 mg)
  Copper (750 *μ*g)
  Selenium (41.5 and 100 *μ*g)
  Zinc (7.5, 11.25, and 15 mg)
  Methylsulfonylmethane (100 mg) as source of sulfur
  *Vitamins and precursors*
  Beta-carotene (3 mg)
  Nicotinamide, the amide form of vitamin B3 or niacin (60 mg)
  Vitamin B6 (15 mg)
  Vitamin B12 (1.5 *μ*g)
  Vitamin C (80 mg)
  Vitamin D (5, 12.5, and 50 *μ*g)
  Vitamin E (12 mg)
  *Other molecules*
  Alpha-lactalbumin (50 mg)
  Alpha-lipoic acid (500 mg)
  Glucomannan (2 g)
  L-Arginine (30 mg)
  L-Glutathione (12 mg)
  N-Acetyl cysteine (NAC) (150 mg)
  Para-aminobenzoic acid (12.5 mg)
  Revifast 80 mg (resveratrol and magnesium hydroxide)
  MI without DCI is combined also with the product SelectSIEVE® (composition: phlorizin, chlorogenic acid, and quercetin)
  -------------------------------------------------------------------------------------------------------------------------
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